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INTRODUCTION 


This report presents and summarizes the data 
collected for the Rondeau Bay study in 1983 by the Southwest 
Region of the Ministry of the Environment. This is the 
first year of a multi-year program involved in monitoring 
water quality changes in the Bay. The data will serve as a 
background data base to evaluate the impact of improved 
agricultural practices within the drainage basin. 


This Ministry's involvement with the water quality 
in Rondeau Bay started in 1977. As a result of complaints 
of massive die-offs of Eurasian milfoil in Rondeau Bay, this 
Ministry undertook a study to confirm the die-off and try to 
determine the causes. The entire periphery of Rondeau Bay 
was cruised in 1977, and only one milfoil bed was detected. 
However, fairly extensive beds of other native submergent 
aquatic vegetation was found growing, particularly along the 
western side of the Bay. The Bay water was turbid and 
samples were taken of water and sediment for chemical and 
herbicide analysis. The results of the analysis revealed no 
specific cause for the milfoil collapse. Nothing unnatural 
other than the higher turbidity of the bay water was 
detected. In 1978, studies revealed that the aquatic plant 
beds were even smaller in size than they were in 1977. 

Also, the plants that were there were smaller in size than 
normal for that time of year. This was believed to be a 
result of the late spring and thicker than normal ice 
conditions that were reported in the Bay during the 
preceeding winter. Again, turbidity conditions were noted 


throughout the Bay, particularly on the western side. 


In 1979, studies revealed improved plant growth in 
the areas studies, but the waters remained turbid. Further 


improvement was noted in the aquatic vegetation in 1980. 


Nevertheless, the vegetation remained very sparse relative 


to the dense coverage throughout the Bay prior to 1977. 


The spring and summer of 1981 were characterized 
by heavy rainfall events. Large quantities of soil were 
eroded into Rondeau Bay. Levels of aquatic vegetation 
dropped to all-time lows and the Bay appeared to be more 
turbid than ever. During the spring of 1982, the Ministry 
of the Environment released the report "Water Quality 
Studies of Rondeau Bay and Watershed, Kent County", as a 
result of the 1981 field work. The report summarized the 
deteriorated health of the Bay due to the turbidity and 
suspended solids, and recommended that soil conservation and 


erosion control work must be developed in the watershed. 


As a result of the above-mentioned report, this 
Ministry helped finance a Master Erosion Control Plan, by a 
private consultant, to determine the erdsion rates from the 
watershed and to develop practical remedial measures to 


reduce the soil losses. 


The consultant's report came out in 1983, the same 
year this Ministry started a four-year program to strengthen 
the data base and study the various physical, chemical and 
limnological aspects of the Bay. This includes sampling 
three representative tributaries for both quality and 
quantity on a routine and intensive basis. Also sampled 
were eight bay stations and eight tributary mouth stations 
on a routine basis and special event sampling during winter 
ice cover conditions, storm events, extended calm periods 
and windy periods to document the affects of weather. 
Sediment type and chemistry were recorded at different 
stations in the Bay. Types and numbers of invertebrates 
were also documented at various locations within the Bay. 
During 1983, the extent, type and location of submerged beds 


of aquatic vegetation were again recorded and a private 


consultant was employed to determine restoration strategies 
and techniques for improving the aquatic vegetation. 
Historical air photographs were studied to determine changes 
in the Bay, shoreline and dredging patterns of the tributary 
mouths. A water level recorder was installed in the 
northeast end of the Bay to help understand the impact and 
frequency of seches and bay-lake water exchange. Water and 
sediment samples were taken at tributary mouth stations and 
from the Bay to determine the impact of land-based 


herbicides usage past and present. 


As mentioned earlier, this report contains the 
data collected by the Southwest Region during the 1983 field 
season. Its purpose is to contain and summarize all the 
data collected for future reference when comparing the 


monitored changes in the Bay to past conditions. 


SUMMARY 


The data presented in this report is hard to 
compare to the earlier data collected on Rondeau Bay because 
of the more frequent sampling in 1983. The sampling fre- 
quency has at least doubled and it is felt that this will 
provide the strong data base required for comparison in 


future years. 


However, from visual observations it was felt that 

the water quality of Rondeau Bay has improved over 1982. 

The growth of aquatic vegetation, while still sparce, was 
heavier than noted in previous years. It is felt that the 
calm spring and early summer without major rain events, a 
slow early snow melt and the implementation of improved 
agriculture erosion control methods all played a part in 
this improvement. The secchi disc readings have also 


increased over 1982 levels. 


There is a definite correlation between concentra- 
tions of suspended solids in the monitored tributaries and 
stream flow. As flow increases due to runoff, so does the 
concentration of suspended solids. From an individual storm 
on September 16, 1983, 146 tonnes (0.159 tonnes/acre) of 
suspended solids was measured flowing past our John Clarke 
Drain station. From the whole watershed, it was estimated 
that over 2,140 tonne of suspended solids were delivered to 
the bay over this 24 hour period. During the period March 
15 to November 30, 1983, the average measured suspended 
solids load was 0.0069 tonne/acre/day from our three 
monitoring sites. Over the cropped portion of the 
watershed, this is equal to approximately 187 tonne/day. 
Assuming erosion at a rate of 187 tonne/day for 275 days, 


(90 days of frozen ground with no erosion), the estimated 


1983 suspended solids load is 51,300 tonne from the 
watershed. This equates to an average delivery rate of over 


1.9 tonne/acre/year or 4.7 tonne/hectare/year. 
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Rondeau Bay Data Collection - 1983 


Water Samples Water Samples Phytoplankton Aquatic plant Pesticides 
collected from collected from Secchi disc Cnlorcpnyll Aguatic Sediment Bottom seed count Data - Water and 
Data Rendeau Bay __ tributary mouth readings data collection plant collections sample collection fauna collection in sediments or sediments $ 
Apr 27/83 M Xx XK x x x 
May 12/83 X x X x 
May 26/83 x x x 
May 30/83 x 
June 2/83 x X x 
June 6/83 x 
June 9/83 x x x Xx 
June 15/83 x x x x 
June 21/83 x Xx x 
June 30/54 x x x X 
duly 7/83 Xx x x x i ( 
July 14/83 x X x x 
July 21/83 x x x 
July 25/83 x x 
July 26/83 x x 
July 27/83 x x x 
July 28/83 x x I 
July 29/83 x X x x 
Aug 5/83 x Xx x x 
Aug 10/83 x x x 
Aug 14/83 x Xx x 
Aug 21/83 x x x 
Aug 29/83 x xX x 
Sept 5/83 x x Xx 
Sept 11/83 x x 
Sept 15/83 x x 
Sept 22/63 Xx x 
Sept 27/83 x x x 
Nov 8/83 Xx x x 
Dec 13/83 x x 
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Secchi Disc Measurements - 1983 


Station Readings Average Maximum Minimum 
L 23 0.02 1. O8 0.2 
2 ae 0.5 1.00 G41 
3 22 0.49 0.8 0.25 
4 22 0.44 Di ¥ 0.2 
5 21 0.5 0.8 ee a 
6 22 0.64 225 0.25 
7 21 0.58 1G 0.23 
8 22 0.68 Liem 0.35 
9 vA 1.09 ayo 0.4 

10 20 0.51 0.8 0.25 
1A 9 0.2 0.5 0.1 
2A 10 0.26 C335 0.4 
3A 9 0.29 0.3 ome 
3B 9 0.31 0,7 G.1 
an 9 0.31 0.6 O.2 

4A 9 0.26 0.5 0.2 

4B 8 0.41 La G 0,1 

6A 8 0.68 Lai 0.2 


All readings in meters 
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Chlorophyl1 and Secchi Disc ] 
measurements collected from 
Stations 7 and 10 in Rondeau Bay 
April to December, 1983 { 
Station Secchi Total Corrected Total 
Number Date Disc Time Temp. Chlorophyl] A Chlorophyll] A Chlorophy1] { 
m ; =t ug/] ug/] —_ug/] 
7 Aor 2/ 0.33 -- 9.5 5.0 -- oF | 
10 0.25 -- -- 5.9 -- 6 
7 May 12 0.6 2:55 14 tae 5.0 1,1 
10 0.5 2:30 14 6.0 4.2 1.0 d 
7 May 26 0.7 Ls 13.5 iy 9 
10 0.5 1:00 13 4.7 3.4 1.2 f 
7 May 30 -- -- -- 6.0 4.6 1.0 
10 -- -- -- 7.4 54 1.0 4 
7 June 2 0Q.7 11:50 14 1 4 
10 0.8 11:16 15 1.0 5 55 3 
: June 9 0.8 2330 = «16 6.9 2.8 8 
10 0.8 1:40 17 6.0 2.9 8 
7 June 15 0.9 7:40 24 3.6 2.3 5 i 
10 0.8 4:25 24 4.5 2.9 5 
7 June 21 1.0 1:45 -- Ze 1.4 4 i 
10 0.6 1:00 8 auf Pe ys 
7 July 7 0.4 1:40 22 11.7 8.9 o4 i 
10 0.3 12:25 623 10.7 7.0 36 
F July 14 0.5 1:15 25 6.5 4.7 eue & 
10 Oss 11251 26 15.0 10.0 4.3 
7 July 21 0.7 1:24 26 12.3 4.0 1.6 
10 0.55 12:56 28 10.9 cB | Maa j 
7 July 29 0.35 -- 24 -- “= ~~ 
7 Aug 5 0.5 12:15 25 ii se 12.5 aa: i 
10 0.5 12200 25 19.3 143 2.8 
7 Aug 10 0.6 5:35 24 13.9 10.2 364 
10 0.5 4:30 24 17 5? 13.1 L.? 
7 Aug 14 0.6 12:20 21 ye Lit 5.8 i 
10 0.5 Lisd4 21:55 lZi.2 C25 3.4 
7 Aug 21 0.6 7:10 24 6.2 5.1 1.5 j 
10 0.5 6:00 24.5 12.6 -- 1.4 
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Chlorophyll] and Secchi Disc 
measurements collected from 
Stations 7 and 10 in Rondeau Bay 
April to December, 1983 


Station Secchi Total Corrected Total 
Number Date Disc Time Temp. Chlorophyll] A Chlorophyl] A Chlorophyll B 
: aes ee. °c ug/] ug/1 post. 
7 Aug 29. 0.5 8:10 -- 5.8 4.1 hee 
10 0.4 8:20 24 7.2 6.0 1.4 
7 Sept 11 0.4 10:45 25.5 18.4 13.5 reps 
10 0.3 eo: 6 25 18.8 15.4 J.< 
7 Sept 27 0.6 2:00 15 7.8 6.7 1.4 
10 0.6 2:45 16 5.6 Mick 0.8 
7 Nov 8 0.7 liszs 10 4.6 228 1.0 
10 0.5 11:50 8 5.2 4.1 Les 
7 Dec O27 11:25 10 -- -- -- 
Sta. #7 Sta. #10 
Average Secchi disc = 0.58 m 0.51 m 
Maximum Secchi disc = 1.0 m 0.8 m 
Minimum Secchi disc = 0.33 m 0.25 m 
Sta. te Sta. #10 
Average Total Chlorophyll A = 8.9 ug/L 9.2 ug/L 
Average Corrected Chlorophyll] A = 5.0 ug/L 6.3 ug/L 
Average Total Chlorophyl] B = 1.6 ug/L 1.5 ug/b 
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Suspended Solids - 1983 § 
Station Readings Average Maximum Minimum 
by 22 27.76 138.2 4.0 j 
1B 22 30.4 135.1 4.0 ; 
2T 23 26.3 136.1 5.8 i 
2B 23 44.5 151.1 10.4 
3T 22 21.0 41.8 9.6 } 
3B 22 37.9 251.7 10.5 
4T 25 28.4 85.1 10.9 
4B 22 36.92 142.4 13.4 f 
ST 22 20.1 55.7 9.1 
5B 22 28.5 73.9 1 Hi 
6T 23 20.0 54.5 9.4 
6B 23 24.6 81.4 11.6 i 
77 23 16.7 58.2 8.1 
7B 23 31,7 145.8 9.5 J 
8T 21 16.7 64.5 6.3 
8B 21 20.0 48.8 7.9 
oT 20 11.5 51.1 ot q 
9B 17 ike ee 45.3 2.4 
N.B. T = Top 
B = Bottom 


All results in mg/l 
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Turbidity - 1983 


Station Readings Average 
LT 23 23.6 
1B 22 27482 
2T 23 21.4 
2B 22 37.9 
3T 22 20.9 
3B Ze ee 
4T 22 27.8 
4B 22 33a 
5T 22 20.8 
5B 21 2542 
6T 22 19.6 
6B 22 2269 
7T 22 17.4 
7B 4 28.2 
8T 21 is.7 
8B al 1733 
aT 20 12.2 
9B L7 12.9 

N.B. T = Top 

B = Bottom 


All readings in Formazin Turbidity Units 


Maximum 


(FTU) 


190 
L170 


212 
218 


Minimum 


69 
46 
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Total Phosphorus - 1983 


Station Readings Average Maximum Minimum 
17 rail .062 -284 .026 
1B 21 .069 . 264 ~O3! 
2T 22 073 .365 .030 
2B 22 .066 - 360 O31 
3T 21 052 ~L24 630 
3B 21 .069 - 160 -029 
4T 21 .065 ~L70 .029 
4B 21, 2 OF L ~194 .032 
57 21 .053 «La? «0:27 
5B 20 .060 « 150 032 
6T 21 .050 -080 ~ O31 
6B 21 .053 .096 033 
72 21 .049 .074 022 
7B 21 .060 lS «033 


8T 20 «035 ~ 110 .018 
8B 20 ~045 .084 i022 


9B 16 .029 «087 ~OLO 


N.B. T 
B 


Top 
Bottom 


All results in mg/l 


oT 19 026 0739 007 ‘| 


Station 
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Soluble Phosphorus - 1983 


Readings Average 
21. . 007 
2 .008 
22 -008 
22 .009 
21 OOS 
21 .005 
21 .005 
21 .008 
2. . 006 
20 -005 
2k .005 
21 .005 
21 .005 
21 .005 
20 .004 
20 .006 
19 .004 
16 .005 


All results in mg/l 


Maximum 


-064 
-064 


O78 
«O72 


-040 
«G35 


.062 
069 


~OLL 
«952 


.026 
.026 


»G25 
-025 


+032 
-022 


~Q29 
~925 


Minimum 


-001 
.001 


.001 
.O001 


-O01 
-001 


O01 
-001 


~O01 
.001 


-O001 
«001 


.001 
.001 


«G01 
~O01 


-001 
001 


Pesticide Residue Analysis 
Rondeau Bay, April 27/83 
Water and Sediments Analysis 


Content _in water samples (ug/L) and dried soil samples (ug/g) = 


Lab No. Sample Description Moisture % Atrazine D-atrazine Simazine Metribuzin Dicamba 2,4-D 
4233 1A Water TR (LO.1) ND (LO.1) ND ND ND ND 
4234 2 ne TR ND ND ND ND ND 
4235 2A i TR ND ND ND ND ND 
4236 3A " TR ND ND ND ND ND 
4237 3B Ly TR ND ND ND ND ND 
4238 4A " TR ND ND ND ND ND 
4239 4B m TR ND ND ND ND ND 
4240 6A Me TR ND ND ND ND ND 
4241 1A Sediment 50 TR (0.008) ND ND ND ND ND (LO.01) 
4242 2A A 42 ND (LO.005) ND ND ND ND ND 
4243 3A 68 0.01 (4) ND ND ND ND ND 
4244 3B ul 30 TR (0.009) ND ND ND ND ND 
4245 4A n 52 ND ND ND ND ND ND 
4246 4B : 28 TR ND ND ND ND ND 


4247 6A " 90 ND ND ND ND ND 


___Content in sample as received 


Lab, No Sample Description CIPC = allidochlor thiocarbamates N-methylcarbamates 
4233 1A Water (ppb) ND (L1) ND (L1) ND (L1) ND (L1) 
424] 1A Sediment (ppm) ND (LO.2) ND (LO.2) ND (LO.2) ND (LO.2) 


NOTE - Water samples taken by random grab from lake surface, 
- Sediment samples collected with ponar grab. 
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Pesticide Residue Analysis 
Rondeau Bay, Sept. 15, 1983 


Water and Sediment Analysis 


Content in dried sediment samples (ug/g) 


Lab Sample Description Moisture % Phenoxys Ala- Metola- Triazines 
No. Maco- MCPA Dichlor- 2,4-D other chlor chlor Atraz. D-atraz. Cyana. Other 
prop prop 
9671 John Clark drain 42 ND (LO,01) ND ND ND ND ND ND 0.01 ND ND ND 
9672 Station #1 34 ND ND ND ND ND ND ND ND ND ND ND 
9673 Station #3A 26 ND ND ND ND ND ND ND ND ND ND ND 
9674 Station #3 20 ND ND ND ND ND ND ND ND ND ND ND 
9675 Indian Creek (3B) 30 ND ND ND ND ND ND ND 0.02 ND ND ND 
9676 Coleman drain 34 ND ND ND ND ND ND 0.01 ND ND ND 
9677 Station #4 20 ND ND ND ND ND ND ND ND ND ND ND 
Lab Content in water samples as rec'd (ug/L) 
No. Sample Description Phenoxys Dicamba Triazines Alachlor Metolachlor 
MCPP MCPA Dichloroprop 2,4-D other Atrazine D-atraz Cyanaz Other 
9678 John Clark drain WD(LO.1) ND ND ND ND ND 0.3 ND ND ND ND ND 
9679 Station #1 ND ND ND ND ND ND 0,3 ND ND ND ND ND 
9680 Station #3A ND ND ND ND ND ND 0.3 ND ND ND ND ND 
9681 Station #3 ND ND ND ND ND ND 0.3 ND ND ND ND ND 
9682 Indian Creek ND ND ND ND ND ND 0.5 0.1 ND ND ND ND 
9683 Coleman Drain ND ND ND ND ND ND 0.5 0.1 ND ND ND ND 
9684 Station #4 ND ND ND ND ND ND 0.4 0.1 ND ND ND ND 
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Macroinvertebrates collected at 2) locations fn Rondeau Bay, July 1983. 


STATION 


ORGANISMS ee ee So) Ga 1-3 1-4 1-5 e-)_ 2-2 3 3-2 3-A ss 4-)— 4-2 5 §-2 6 7 8 8-2 9 10 11 
EPHEMEROPTERA (Mayf lies) 
Hexagenia i 
Taenis 1 
HYDRACARINA (Water Mites) 1 1 
AMPHIPODS (Scuds) 1 1 38 
PELECYPODA (Clams) 
Spheartiaae 1] 3 1 1 1 2 1 1 1 2 4 1 1 
Unionidae ] 
GASTROPODA (Snails) 
Physidae ] 2 1 
DIPTERA (True Flies) 
Culicidae 1 
Chironom dse 40 28 29 30 32 22 16 15 52 w 93 62 41 6 % 168 43 84 5 56 26 
Ceratopogonidae 1 l 2 1 1 1 
Unident - pupae 1 
OLIGOCHEATA (Worms) ' 
Tubtficidae 4 2 2 4 1 ? 6 1 2 10 6 3 1 12 
worms unidentified § 
Total Taxa 4 3 3 4 3 4 1 2 3 3 7 2 4 2 4 3 3 6 2 2 1 
Total Organisms 46 33 31 33 35 30 17 16 S4 32 (106 88 47 8 48 22 r U3 17 57 26 
Estimated Total 
Organisms fer 
metre sq. 906 650 611 650 689 591 335 315 1064 630 2088 1734 925 188 946 433 138 2600 335 #1123 $12 


Bottom samples collected with Ponar Grab. 
Sediment sorceancd through a number 30 US standard steve. 
Organisms hand picked with forceps from sediments and debris and preserved in Ethanol (alcohol). 
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Field observations and data collected at biological sample locations in Rondeau Bay, July 1983 


Total Percent loss 
Phosphorus on ignition 
Seccha in sediments of sediments 
Station disc fm! fe,th (wr) Tera (°C) Date Time Remarks mg/L (3) 


1 55 2.0 23 27/7/83 8:00 5/5 haul Ponar grab 1.5? 7.3) 
silt and organic debris 


1-2 a5 2.0 24 27/7/83 8:15 5/5 haul Ponar grab 
silt, organic debris 
- rooted aquatic plants 
present 


i-3 +55 2. 


oS 


24 27/7/83 6:30 5/5 haul Ponar grab 
silt organic debris 

- sample taken tn 
equatic plant bed 
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1-4 3 1.8 24 27/7/83 8:50 5/5 haul Ponar grab 0.20 6.32 
silt, organic debris 
- sample taken in 
aquatic plant bed 


1-5 & 2 25 27/7/83 12:00 5/5 haul Ponar grab 
silt, organic debris 
= some aquatic plants 
present 


2 45 2.2 24 27/7/83 9:15 §/5 haul Ponar grab 0.12 2.79 
silt, organic debris 
- aquatic plants present 


2-2 5 2 24 27/7/83 9:40 3/5 haul Ponar grab 
hard silt, clay, some 
gravel. No plants. 


*Note 5/5 haul, pcenar grab comletely full of sediment 
3/5 haul, ponar grab only 3/5 full of sediment, etc. 


Field observations and data collected at biological sample locations tm Rondeau Bay, July 1983 


Total Percent loss 
Phosphorus on ignitter 
Secchy in sediments of sediments 
tation disc (m) Depth (mr) Temp (*C) Qate Time Remarks ng/L (3) 
3A 4 2.5 25 26/7/83 9:40 §/5 haul Ponar grab 
organic debris, silt. 
Aquatic plants present. 
3-2 if 3.4 25 27/7/83 10:15 3/5 haul Ponar grab, 0.43 122 
sand, organic debris. 
4 735 2.5 25 26/7/83 8:00 5/5 haul Ponar grab, 
sand, organic debris 
3 ‘5 2 25 27/7/83 10:30 3/5 haul Ponar grab, 0.20 5.05 
hard silt 
5 J 3 25 26/7/83 8:45 5/5 haul Ponar greb, 
fine silt, organic debris 
5-2 “5 1.5 25 26/7/83 9:20 2/5 haul Ponar grab 
; clean sand-silt, fine 
gravel 
6 6 2 25 26/7/83 9:35 3/5 haul Ponar grab, 
fine sand, silt, some 
organic debris 
? 5 3 24 26/7/83 10:00 5/5 haul Ponar grab, 
fine silt ooze, organic 
matter 
8 4 2.5 24 26/7/83 10:15 §/5 haul Ponar grab, 


fine silt ooze 
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Field observations and data ccltected at biological semple locations in Rondeau Bay, July 1983 


Total Percent loss 
Phosphorus on ignition 
Secchi in sediments of sediments 
Station aisc (m, Depth (mj Temp (°C) Date Time Remarks mg/L (3) 
8-2 1 ) a) 26/7/83 10:30 5/5 haul Ponar grab - 130 4,46 
sand, organic debris, 
sample collected in 
dense aquatic plant bed 1 
9 1 5 25 28/7/83 -- 5/5 haul, organic ~ 
debris, peat like, 
and silt. ! 
10 my 3 25 27/7/83 11:00 5/5 haul Ponar grab 0.13 11,32 
silt, ooze and 
organic matter 
ll -6 3.2 25 27/7/83 9:40 5/5 hau) Ponar grab 0.24 10.48 


very soft silt ooze 
bottom. Dredge 
completely buried in 
sediments. 
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RONDEAU BAY 


Aquatic Plant Observations, June 15, 1983 


Site #1 


Secchi disc - .8 metre 
Water Temp. - 24°C 
Depth - 2 metres 

Time = 1530 p.m. 

Wind - light 


Plants 
= Potamogeton pectinatus 1 - plant 20 cm (collected for 
- Myriophyllum spp. 2 - plant 30 cm reference) 


General Notes: 


= Approximately 15 minutes diving time for each of two divers. 
= Plants very sparse 

- Bottom sediments loose, silty ooze 

= Bottom of bay very turbid near sediments 


Site 1A 
Secchi disc - 1 metre 
Water temp. -— 24°C 


Depth - 1.6 metres 

Time - 2:00 p.m. 

Wind = light 

Plants (collected for reference) 


- myriophyllum spicatum - lengths 1.6 metres, 66 cm, 62 cn, 


60 cm 
= Vallisneria americana - 3 cm - 20 cm, 38 cm 
= Heteranthera dubia = 3 cm = 20 em 


- Potamogeton pectinatus - 18 cm 


General Notes: 


= Approximately 15 minutes diving time (2 divers) 
- Plants very abundant, luxuriant growth 

- Growth of Myriphyllum to surface 

- Bottom silty sand, organic ooze (54 cm dep) 

= Bottom water clear near sediments 

- Many new sprouts 1-2 cm long on bottom 
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Site #2 


Secchi disc - 0.6 metre 
Water temp. - 24°C 
Depth - 2.3 metres 

Time - 3:00 p.m. 

Wind - South 5-10 knots 


Plants (collected for reference) 

- Potamogeton pectinatus - 2 metres 

General Notes: 

= Approximately 15 minutes diving (2 divers) 

= Bottom sand clay, silt, very poor visibility near bottom 


= Large bed of Potamogeton pectinatus 10 metres in diameter 
(remaining area void of plants) 


Site 2A 
Secchi disc - .7 metre 
Water temp. - 25°C 


Depth - 1.6 metre 
Time — 3:30 p.m. 
Wind - South 5-10 knots 


Plants (collected for reference) 


- Chara - 2 cm 
- Potamogeton pectinatus - 60 cm, 1 stalk 


General Notes: 


= Approximately 15 minutes diving time (2 divers) 
= Plants very sparse 

= Water very turbid near bottom 

- Bottom sediments sand, silt, clay (pocketed) 

= Many large unionidae clams 


Site #3 


Secchi disc - .8 metre 
Water temp. - 26°C 
Depth - 1.8 metre 

Time - 4:00 p.m. 

Wind - South 5-10 knots 
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Plants (collected for reference) 


- Potamogeton pectinatus - 80 cm 
= Myriophyllum specatum - 20 cm 


General Notes: 


- Approximately 15 minutes diving time (2 divers) 

= Growth of plants very sparse 

~ Small bed of Potamogeton pectinatus 3 metres round, one 
plant every .3 metres 

- Bottom hard; silty sand 

= Algae scum on bottom 

- Large areas of no rooted plant growth 


Site #4 

Secchi disc - .55 metre 

Water Temp. - 25°C 

Depth - 2.0 metres 

Time ~ 4:30 p.m. 

Wind - South 5-10 knots 

Plants (collected for reference) 

None observed 

General Notes: 

= Visibility poor, divers couldn't see 


= Dragged grappling hook - no plants 
= Soft silty ooze bottom 


Site 4A 

Secchi disc - .4 metre 
Water temp. - 25°C 
Depth - .7 metre 


Time - 4:45 p.m. 
Wind - south 5-10 knots 


Plants 


~ Potamogeton pectinatus 
- Potamogeton crispus 


- Nuphor sp. 


- Myriophyllum spp. 


= Vallisneria americana 
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General Notes: (observations from boat) 


- Mouth of Coleman Drain 


a Luxuriant plant growth in shallow areas 


depth) 
- Large beds of yellow water lily 


Site #5 
Secchi disc - .75 metre 
Water temp. - 24°C 


Depth - 1.6 metre 

Time - 5:00 p.m. 

Wind - South 10 knots 

Plants (collected for reference) 


= Vallisnera americana - 12 cm sparse 


- Cladophora - 2 cm long - growing on Unionidae clams 


- Potamogeton crispus - 1.4 metre long 
- Ceratophyllum demersum 
= Potamogeton pectinatus - sparse 


General Notes: 


= approximately 15 minutes (2 divers) 
= plants not abundant over large area 


- few small beds of Potamogeton Crispus near shore 


- bottom hard silt and sand 


Site #6 


Secchi disc - .75 metre 
Water temp. - 24°C 
Depth - 1.7 metre 

Time ~ 7:00 p.m. 

Wind - south 5 knots 


Plants (collected for reference) 


- Vallisneria americana - 3 cm - 6 cm 
- Chara - 2 cm 


7 Cladophora - 3 cm growing on clams 


General Notes: 


= approximately 15 minutes diving time 
- plants very sparse 
= hard sand bottom 


(1 diver) 


(less than 1 metre 
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Site #8 
Secchi disc - .7 metre 
Water temp. - 23°C 


Depth - 2.6 metres 
Time - 8:00 p.m. 
Wind - south 5 knots 


Plants 
- 15 minutres diving time 


= no plants observed 
- silt sand bottom 


(2 divers) 
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PLANT OBSERVATIONS 


Mitchell's Bay (Lake St. Clair) - June 16, 1983 


‘Site #1 - at red buoy 12 x M14 


Secchi disc = .9m 
Water temp. - 23°C 
Depth - 1.1 metre 
Time - 10:00 a.m. 
Wind - south light 


Plants 


Myriophyllum sp. 
Potamogeton Richardsoni - 75 cm length 


Vallisneria americana - 15 cm length 
Heteranthera dubia 

Potamogeton pectinatus 

Elodea — . 

Najas flexilis 

Potamogeton ampifoluis - 130 cm length 


General Notes: 


= Vallisernia americana very common, growing luxuriantly in 
1.5 - 2 metres of water. Bottom sediment sand and silt. 
The algae Chara sp. common in sandy areas. Plant beds very 
healthy appearance and diverse in species composition. 


*Water sample collected. 


Site #2 - at red buoy XE6 
Secchi disc - 1.5 metre 
Water Temp. - 23°C 

Depth - 3 metres 

Time - 11:00 a.m. 

Wind - south - light 
Plants 

Chara sp. 


General Notes: 


- outside edge of bay, clean hard sand bottom, Chara only alga 
present. : 


*Water sample collected 
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Site #3 - Middle buoy (centre of Bay) 


Secchi disc - .85 metre 
Water temp. - 24°C 
Depth - 2.1 metres 

Time — 1:00 p.m. 

Wind - south - light 


Plants 


Myriophyllum sp. - common - to surface 


Vallisneria americana - common 15-20 cm 
Potamogeton richardsoni - to surface 
Elodea 

Chara sp. 

Najas flexillis 


General Notes: 

- Bottom silty sand, water turbid near 

= Plant growth diverse and luxuriant. 
Chara and Najas in this area. 


*Water sample collected. 


sediments. 


Bottom covered with 
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Rondeau Bay - Dissolved Oxygen Sampling 


Under Ice Cover - February 1 & 2, 


Date Station Temperature DO. 
(%€) (mg/1) 
Feb 2 a T = 0.5 17.5 
B - 1.0 135 
Feb 2 2 T= 0.0 16.8 
B - 1.0 15.4 
Feb 2 3 T = 0.5 16.10 
B - 3.2 LS ..8 
Feb 1 4 T = 0.0 L7.'8 
B - 2.0 42,0 
Feb l 5 T = 1.0 1748 
B - 2.0 16.0 
Feb 2 6 T - 0.0 18.0 
B - 2.0 17.9 
Feb 2 7 T=- 1.0 15.0 
B- 3.0 8.0 
Feb l 10 T- 0.4 sly a 
B- 362 9.5 
*Ice cover approximately 0.5 - 0.7 m thick 


i984 


Time 


14: 


14: 


12: 


14: 


LZ: 


Wl: 


Luis 


14; 


00 


30 


00 


00 


30 


15 


40 


LS 


Water clear under ice cover. Bottom visible at all sites. 


Station locations are shown on Figure l. 


me a fae 


Rondeau Bay Water Sampling 
Results for Winter Sampling Under Ice Cover 
February 1 & 2, 1984 


Station Total Phosphorus Suspended Solids Turbidity 
(mg/L) (mg/L) (FTU) 


1T 0.05 13.4 10.9 6 
B == ae 5.7 

2T ins = 5.5 t 
B 0.023 13.7 5.1 

37 0.019 16.1 7.3 i 
B 0.029 15.0 2.8 

4T 0.046 43.7 4.3 I 
B 0.041 76..2 5.9 

5T 0.032 5.4 4.6 § 
B 0.027 29.6 hs Sane 
6T 0.029 15.0 oh 
B 0.037 ae 6.3 

IT 0.047 3931 3.9 
B 0.031 oe 16.8 4 

10T 0.029 50.1 4.0 
B 0.039 53.8 10.4 | 


T - Top water 
B - Bottom water 
-- No lab results received 


*Note the low turbidity levels compared to elevated suspended 
solids levels. 


Microscopic observation of the samples included a high density 
of diatoms (algae) in the water sample as opposed to suspended 
sediments. 


Station locations are shown on Figure l. 
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RONDEAU BAY SHORELINE CHANGES 


During the winter of 1983-84, a Winter Experience 
student was given the task of reviewing the shoreline 
modifications that occurred in Rondeau Bay. Historic air 
photographs, county and township files along with interviews 
of long-term residents of the area was used to collect the 
data. The study area was divided into 6 major units to 
facilitate an in-depth look at the changes of the shoreline. 
Each section of the shoreline was examined in detail and a 
chronological history of modifications (i.e. diking, fill- 
ing, dredge cuts and breakwalls) outlined. Such alterations 


were evident on approximately 50% of the shoreline. 


The air photographic flights of 1953, 1969 and 
1978 were deemed the best choices to document the changes 
because of the quality and completeness of coverage along 
with the similar water levels in the bay during those years. 
The complete report is available at the London Regional 
Office of the Ministry of the Environment along with mosiacs 
and copies of the air photos. The report concluded that the 
surface area of Rondeau Bay has increased by approximately 
350 hectares since 1953. This increase is due to both 
man-made and natural influences but the exact contribution 
of each could not be determined under the scope of the 
study. 
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Mean Daily Discharge (m?/sec) - 1983 


JOHN CLARK DRAIN NEAR ERIEAU 


Day March April May June July August Sept. wet Nov 
l -- 0.0.22 -- 0.019 -- -- 0.002 0.001 0.001 
2 -- 0.022 -- 0.017 -- -- 0.002 0.001 0.001 
3 -- 0.022 0.340 0.1025 -= 0.007 0.002 0.001 0.002 
4 -- 0...022 0.201 0.017 -- 0.013 0.002 0.001 0.002 
5 -- O.OZL 0.104 0.017 -- 0.805 0.002 0.001 0.001 
6 -- 0..023 0.076 0.032 -- 0.004 0.060 0.001 0.001 
7 -- 0.308 0.062 0.023 -= 0.004 0.012 0.001 0.001 
8 -- O...L121 0.065 0.017 0.015 0.003 0.003 0.001 0.001 
9 -- -- 0.057 0.013 0.013 0.001 0.003 0.001 0. 001 
10 -- -- 0.045 0.011 0.011 0.002 0.003 0.001 0.001 
al -- 0.139 0. 63:1 0.010 0.009 -- 0.003 0.001 0.018 
Eee: -- 0.066 0.025 0.009 0.007 -- 0.003 0.000 0.011 
13 -- 0.044 0.023 0.008 0.005 0.014 0.002 0.000 0.005 
14 -- 0.939 0.022 0.007 0.005 0.008 0.002 0.000 0.016 
15 -- 0.334 0.022 0.007 0.007 0.005 0.001 0.000 0.066 
16 0.018 O.. LLY 0.021 0.006 0.008 0,.012 0.106 0.000 0.245 
Ly 0.017 0'. 156 0.019 0,005 0.009 0.008 0.005 0.000 0.036 
18 0.016 O62 02 0.014 0.005 0.009 0.006 0.002 0.000 0.005 
19 0.096 O'.L63 0.041 0.005 0.010 - 0..d05 0.002 0.000 0.063 
20 0.074 0.099 0.118 0.005 -- 0.004 0.002 0.000 0.033 
21 -- 0.048 0.056 0.005 -- 0.003 0.045 0,000 0.011 
22 -- 0..025 -- 0.004 -- 0.003 0.002 0.001 0.004 
23 -- O. 027 0.085 0.004 -- 0.003 0.002 0.054 0.036 
24 _— 0/017 0.044 0.004 -- 0.003 0.002 0. 003 0.015 
25 -~ 0.014 0.020 0.004 -- 0.003 0.002 0.002 0.003 
26 -- 0.011 0.016 0.004 -- 0.003 0.001 0.001 0.002 
27 -- -- 0.019 0.004 -- 0.002 0.001 0.001 0.002 
28 - -- 0.019 -- -— 0.002 0.001 0.001 -- 
29 0.065 -- 0.023 -- -- 0.002 0.001 0.001 -— 
30 0.032 == 0,022 == == 0.002 0.001 0.001 -— 
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Routine Sub-surface Grab Samples 


JOHN CLARK DRAIN - 16-0044-001-02 


Temp Phosphorus Nitrogens 

Date bei — Coliform Stre Total sO] .A. Kjel Nitrite Nitrate Cl Cond Turb H 545% 

Jan 24 1.0 70 260 0.124 0.039 0.125 0.830 0.041 7.21 32.0 660 55 7.88 114.6 
Feb 28 7.0 456 10 0.059 0.038 0.080 0.770 0.049 10.4 36.5 740 4.6 7.93 5.0 
March 10 3.5 240 30 0.077 0.018 0.020 0.730 0.033 TL 2 610 14.8 7.90 16.4 
March 15 7.0 2900 10 0.039 0.020 LO.005 0.590 0.039 10.6 750 4.3 8.25 §.2 
March 21 6,0 40 110 0.055 0.020 0.035 0.640 0.029 11.4 700 15:8 8.03 18.7 
March 28 4.0 80 G600 0.228 0.058 0.045 1.480 0.145 1z.1 29.0 615 87 iar ALIS 
April 6 6.0 20 k2 0.037 0.010 LO.005 0.560 0.028 10.7 750 tut 8.26 li.2 
April 11 6.0 560 130 0.224 0.086 0.060 1.460 0.034 12.8 630 1i2 7.83 F302 
April 13 6.0 760 52 0.091 0.041 0.070 0.720 0.056 12.6 805 30 7.90 28.2 
April 14 7.0 1.830 0.115 0.115 5.650 0.088 7.4 386 7.73 1478.8 
April 16 5.0 G1500 28 0.110 0.052 0.045 0.790 0.022 11.9 635 52 7.84 44.1 
April 25 14.0 100 10 0.038 0.024 0.010 0.600 0.043 10.6 34.0 705 5./ 8.33 7.8 
May 24 21,0 196 88 0.066 0.018 0.010 0.610 0.027 i2.1 28.5 700 19.2 7.98 15.1 
June 27. 29.0 L10 160 0.059 0.034 0.025 0.800 0.167 2.6 31.5 600 13.2 8.21 17.8 
July 25 30.0 G600 G600 0.042 0.009 0.035 0.680 0.022 0.44 43.5 585 ll.? 68.34 10.9 
Aug 22 26.0 210 610 0.046 0.001 0.015 0.960 0.050 1.01 31.0 590 6.9 8.13 8.4 
Sept 26 19.0 0.070 0.037 0.400 0.560 0.047 2.95 33.0 650 21 8.32 20.6 
Oct 24 12.0 0.260 0.127 0.055 1.420 0.062 A 34.0 650 67 7.87 51.4 
Nov 28 7.0 1.800 0.560 0.260 4.900 0.122 5.48 36.0 315 1360 749 §=751.0 


All results in mg/1 other than turbidity in FTU and others as shown 
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Routine and Storm Event Samples (Integrated) 
RONDEAU BAY STUDY, 1983 


John Clark Drain 
16-0044-001-02 


Date Time Flow (cms) 
March 15 1105 0.02 
2a 0940 0.047 
28 -- 0.022 
April 6 1025 0.02 
ail 1000 0.144 106.3 
es 1120 0.047 
14 0924 1.08 
18 0955 0.092 
25 1301 0. OL 
May 3 1040 0.194 
3 1200 0.217 11 
3 1340 0.279 L937 
3 1800 0.605 405..1 
3 1910 0.495 309.4 
3 2045 0.438 248.1 
3 2250 0.323 141.0 
4 0140 0.27 L6:3'.:7 
4 1130 0.169 
19 0915 0.019 
19 1154 0.019 
19 1400 0. O32 i 
19 2355 0.323 2446.1 
20 0130 6. 2310 1454.9 
20 0605 0.136 238.7 
20 1020 0.092 122.9 
22 0850 0.522 13:417.6 
22 0943 0.660 6320.8 
22 25.0 0.136 154.6 
23 0010 0.120 L36)..6 
23 0740 0.092 
23 1030 0.077 
June 5 1420 @..0L5 
6 0914 0,032 165.2 
6 1017 0,032 261.8 
6 1158 0.032 269.1. 
6 1322 0.047 247.9 
6 1432 0.047 ba ee 
28 092 0,077 671.8 
28 1050 G9 53 233750 
28 1245 G2.38 1652.0 
28 1400 G2.38 1085.8 
28 15415 22092 609.8 
28 1700 1.49 330.9 
28 1904 £05 220.0 
28 2103 0.715 169.7 
28 2300 0.495 his Deg 
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Routine and Storm Event Samples 


RONDEAU BAY STUDY, 1983 


John Clark Drain 
16-0044-001-02 


Date Time Flow (cms) - Are | 
July 29 0935 ag 
29 1155 =e 
29 1320 == 
29 1430 2637 
30 1015 ee 
Aug 11 1050 2.4E 
il 1215 2,18 
el 1410 1.46 
11 1529 0.89 
11 1230 0.062 
Sept 16 0930 0.077 
16 1029 0.003 
16 L137 0.004 
16 1415 0.743 
16 1430 1.74 
16 1455 Lby2e2 
16 1745 0.194 
16 2000 0,169 
16 2115 0.077 
16 2240 0.025 
17 0035 0.011 
is 0220 0.007 
ae 0740 0.004 
Get 5 == == 
Nov 16 1000 == 
16 1135 0.380 
16 1257 0,217 
16 1425 0.194 
16 15,30 0,178 
16 1630 0.161 
16 1820 0.161 
Nov 23 1440 0.007 
23 1555 0.022 
oa 1700 0,032 
23 1745 0.070 
23 1830 0,127 
23 1915 0.180 
23 2000 0.182 
23 2045 G..155 
23 2130 0,125 
23 2215 0.097 
23 2300 0.073 
23 2345 0.061 
G = Greater Than 
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Routine and Storm Event Samples 


RONDEAU BAY STUDY, 1983 


John Clark Drain 
16-0044-001-02 


Time Flow (cms) 

24 0030 0,051 
24 0115 0.041 
24 0200 0,032 
24 0245 0.024 
24 0330 0.022 
24 0415 0.021 
24 0500 0.019 
24 0545 0.018 
24 0630 0.017 
24 0715 0.016 
24 0800 0.015 
24 0845 0.014 
24 0930 0,013 
24 1015 0-, 013 
24 1050 0.012 
6 0944 nr a 

6 Lia? 1.74 

6 1254 Lo25 

6 1358 Hip BS 

6 1502 0.953 


Greater Than 


(Integrated) 


March 


Mean Daily Discharge 


June | 


0.036 
0.031 
0.029 
0.035 
0.031 
0.076 
0.061 
0.037 
0.028 
0.023 
0.021 
D,.@21 
0.022 
0.022 
0.021 
0.019 
0.016 
0.016 
0.014 
0.014 
0.006 
O.017 
0). O15 


(m?/sec) 


August 


0.302 
0.150 
O,112 
0.093 
0.085 
0.076 
0.067 
0.059 
0.043 
0.030 
0.137 
0.076 
0.057 
0.049 
0.042 
0.037 
0.033 
0.028 
0.024 
0.022 
0.022 
0.022 
0,022 
0.022 
0.023 
0.021 
0.017 
0.013 
0.015 
0.019 


1983 


COLEMAN DRAIN NEAR NEW SCOTLAND 02GF101 


Oct 


0.021 
0.021 
0.018 
0.017 
0.,.0.22 
0.018 
0.015 
0.016 
0.016 
0.014 
0,013 
0.013 
0.014 
0.016 
0.014 
0.012 
@.011 
0.009 
0.007 
0.006 
0.006 
0.022 
0.221 
0.082 
0.047 
0.036 
0.029 
0.024 
0.021 
0.020 
0.020 
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Date 


Jan 24 
Feb 28 
March 10 
March 15 
March 21 
March 28 
April 6 
April 11 
April 13 
April 14 
April 18 
Apri) 25 
May 24 
June 27 
July 25 
Aug 22 
Sept 26 
Oct 24 
Nov 28 
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Bacteria/100 ml 
Fecal Fecal Phosphorus Nitrogens 


Coliform 


3600 
20 
120 
100 
490 
216 
G600 
190 
940 


250 
20 
G600 
600 
1090 
2400 


Stre 


5500 
10 
700 
50 
G1500 
280 
ouz 
230 
G1500 


130 
140 
236 
1100 
890 
150 
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All results in mg/] other than turbidity in 


Total 


095 
.037 
.057 
.020 
. 160 
314 
.040 
. 196 
- 136 
«530 
.082 
.025 
.082 
Les 
.070 
.072 
.041 
» 102 
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Routine Sub-Surface Grab Samples 


COLEMAN DRAIN - 16-0051-001-02 
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Routine and Storm Event Samples (Integrated) 
RONDEAU BAY STUDY, 1983 


Coleman Drain 
16-0051-001-02 


Date Time Flow (cms) __8.S._ (mg/i) 


March 15 0.1027 6.3 
21 1106 0.159 Does 
28 Bat LS 
April 6 LTS 0.044 4.6 
i L450 0.198 ie: Sa 
L3 1233 0.146 72.38 
14 1148 1.47 -- 
18 1125 0.120 4:3) 5,0 
25 1410 0.031 14.5 
May 3 1130 0.251 202.9 
3 1300 0.251 165.1 
3 1435 0.305 215.0 
3 1740 0.438 320.6 
3 1845 0.421 300.9 
3 2020 0.379 248.4 
3 2225 0.331 183.7 
4 O115 0.285 118.9 
4 1150 0.212 peopel 
19 1126 0.072 551.0 
19 1316 0.096 3:03) ..4 
19 1445 0.147 856.0 
20 0045 0.259 442.1 
20 0200 0.213 285.4 
20 0650 0.154 88.5 
20 1050 0.128 56.1 
22 0925 0.406 S3015).6 
22 1010 0.657 2193.2 
22 1955 0.206 ue ar ae 
22 2335 0. Le? 93.45 
23 0705 0.134 i ee 
23 1005 0.122 56.8 
June 5 1500 0.032 20.3 
6 1006 0.060 WB, ¥ 
6 LALO 0.084 269.8 
6 1300 0.108 LO 3 
6 a2 0,i21 217.3 
6 1522 0.108 234.6 
28 1015 3.05 2203.0 
28 1230 4.0E 989.6 
28 1345 4,15 641.0 
28 1445 3.5E 457.6 
28 1545 3435 406.6 
28 739 2.55 355.43 
28 1935 1.08 318.6 
28 2120 0.89 298.1 
28 2330 -- 256.8 


E = Estimate 
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Routine and Storm Event Samples (Integrated) 
RONDEAU BAY STUDY, 1983 
Coleman Drain 
16-0051-001-02 
Date = Time Flow (cms) 5.5. (mg/l) 
July 29 1045 6.0E 3658.0 
29 1300 2. OE 1258 «9 
29 1400 4.5E 1367.9 
29 1520 4.1E LO94.3 
30 1000 -< 99.4 
Aug Ll 1130 3.1E 2053.2 
i 1335 2.55 873.8 
id 1445 1.80 Deak 
11 1606 tae Bs 754.7 
12 1355 -— = 
Sept 16 1000 01.032 207.8 
16 1115 01.032 EeSi-o 
16 1302 0.041 148.6 
16 1420 1.52 4562.4 
16 1700 1.76 3693.2 
16 L915 Leaz 1516.2 
16 2050 0.861 1255.4 
16 2210 0.592 o9°7 .2 
i 0010 0.406 736.8 
17 0155 0.333 549.0 
1? 0710 0.213 305.1 
Cct 5 =i = 40.0 
Nov 16 1106 0.481 143.2 
16 1232 0.457 123.8 
16 1333 0.423 124.5 
16 1509 0.389 LeGe o 
16 1617 6.385 108.2 
16 1754 0.346 106.2 
16 1853 0.319 nis Sp ge 
Nov 23 1523 O.2L3 234.8 
23 1634 0.333 452.5 
23 L#35 0.410 434.2 
23 1840 0.467 390.4 
23 1925 0.544 330.4 
23 2010 0,526 289.8 
23 2055 0.496 286.8 
23 2140 0.458 224.1 
23 2225 0.420 195.2 
23 2310 0.402 147.9 
23 2355 G6. 775 k22,2 


E = Estimate 
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Routine and Storm Event Samples (Integrated) 
RONDEAU BAY STUDY, 1983 


Coleman Drain 
16-0051-001-02 


Date Time Flow (cms) _ S.5. (mg/l) 


Nov 24 0040 0.353 Lia 
24 0125 0.332 110.4 
24 0210 0.319 101.9 
24 0255 0.306 92.0 
24 0340 0.294 Tat 
24 0425 0.281 RIGe 
24 0510 0.269 66.1 
24 0555 0.256 58.8 
24 0640 0.244 61.7 
24 0725 0.234 54 1 
24 0810 O.2e0 SL eG 
24 0855 0.219 51,5 
24 0940 0.214 47.1 
24 1025 0.204 46.4 
24 LELO 0.196 28.3 
24 1130 0.194 45.0 

Dec 6 1020 =-- Love. 1 
6 bias -- 854.0 
6 1340 -- 674.6 
6 1443 -- Speier | 
6 1535 -- -- 


E = Estimate 
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Mean Daily Discharge (m3/sec) - 1983 


Hubbard Drain near Guilds O2GF102 
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KUSBARD DRAIN NEAR GUILDS - 02GFi02 
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Routine Sub-surface Grab Samples 
HUBBARD DRAIN - 16-0050-002-02 


Bacteria/100 ml 


Temp ~ Fecal Fecal | Phosphorus Nitrogens 
Date ae Coliform Stre Total Sol FA. Kjel Nitrite Nitrate Cl___—Cond Turb__pH S65. 
Jan 24 1,0 1900 380 0.064 0.002 0.095 0.940 0.025 6.53 17.0 700 30.0 7.92 52.1 
Feb 28 7.0 L10 60 0.073 0.014 0.800 1.080 0.019 9.70 35.5 810 28.0 7.82 36.0 
March 10 3.5 950 140 0.060 0.010 0.020 0.650 0.021 7.98 750 16.8 8.00 18.0 
March 15 6.0 190 90 0.032 0.005 0.010 0.560 0.032 8.20 770 14.9 8.32 21.6 
March 21 6.0 G1500 740 0.077 0.018 0.060 0.740 0.016 8.13 700 34.0 7.98 30.7 
March 28 5.5 G600 224 0.210 0.029 0.035 1.320 0.079 10.20 26.5 660 111.0 7,81 107.2 
April 6 6.0 224 532 0.034 0.010 0,035 0.620 0.026 8.00 810 Wl. todd 12 
April 11 6.0 G1500 160 0.112 0.030 0.060 0.880 0.018 10.60 705 63.0 8,02 48.1 
April 13 #0 690 130 0.055 0.019 0.055 0.620 0.030 10.50 740 @a00 7.86 17,9 
April 14 7.0 2.35 0.190 0.180 5.130 0.096 pace 385 7,65 1138.1 
Apri] 18 6.0 70 320 0.066 0.018 0.050 0.650 0.009 11.80 780 25.0 7.69 30.3 
April 25 12.0 20 10 0.085 0.007 0.040 0.800 0.026 9.20 o1,0 230 36.0 8.24 55.5 
May 24 20.0 G600 560 0.064 0.037 0.085 0.700 0.057 11.70 36.0 765 8.9 8.28 9.6 
June 27 29.0 560 70 0.240 0.068 0.045 1.900 0.010 4.80 34.0 650 87.0 7.69 96.6 
July 25 26.0 G1500 G600 0.086 0.046 0.040 0.820 0.083 11.90 30.0 600 is.7 8,35 17.7 
Aug 22 23,.5 2100 270 0.054 0.020 0.025 0.610 0.074 12,50 29.5 680 16.2 8,26 10.1 
Sept 26 17.0 0.109 0.051 0.150 0.570 0.068 10.70 35.0 785 46.0 8.18 57.6 
Oct 24 12.0 0.113 0.047 0.085 0.890 0.049 9.70 33.5 750 34.0 7.95 24.7 
Nov 28 70 1.43 0.370 0.300 4.500 0.120 4.60 37.6 380 1140.0 7.50 5807.3 


All results in mg/1 other than turbidity in FTU and others as shown 


ell = 


Routine and Storm Event Samples (Integrated) 
RONDEAU BAY STUDY, 1983 
Hubbard Drain 
16-0050-002-02 
Date Time Flow (cms) S.S. (mg/1) 
May 19 TiS 0.028 98.03 
19 1255 0.040 Sid 
19 1425 0.054 509.1 
20 0025 0.074 548.2 
20 0145 0.065 LTi.5 
20 0630 0,052 58.8 
20 £035 0.042 30.2 
22 0910 0.249 4741.2 
22 0957 0.445 4934.4 
22 2030 0.074 75.00 
22 2350 0.065 43.7 
23 0720 0.048 a349 
23 1015 0.042 26.2 
June 5 1445 0,017 14.2 
6 0948 0.024 47.3 
6 1103 0.034 142.5 
6 1210 0.040 143.5 
6 1343 0.040 313.2 
6 1507 0.040 204.2 
28 0955 GO.70 — 3754.8 
28 12715 GO.70 1154.2 
28 1330 GO.70 169.2 
28 1425 G0O.70 684.4 
28 1530 G0.70 451.2 
28 1555 GO.70 437.7 
28 1722 0.543 344.2 
28 1925 0.377 207.9 
28 2130 0.252 155.3 
28 2320 O..201 133.6 
July 29 L025 GO.70 5631.0 
29 1220 G0.70 L7S2.7 
29 1335 GO.70 1455.6 
29 1500 GO.70 LO75.2 
Aug ll 1100 G0.70 3466.4 
Ei 1300 GO.70 1086.3 
Li 1423 0.433 576.8 
il 1548 0.224 403.0 
Sept 16 0940 0.010 Les «2 
16 1055 0,013 te i BR 
16 1250 0.015 Biles 
16 1540 0,221 1188.8 
16 L7G 0.538 2961.6 
16 L730 0.490 2679.2 
16 1945 0.490 1401.2 
G = Great Than 
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Hubbard Drain - continued 
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S¥4.4 vod. d O.u2l Us? 217.200 
464.7 lu25.u v.ulg9 o.?7 2d 4.100 
jd2.U u43.u u.Uld U.6 24>. 600 
Slo.t vy. 3 Oui F U.o 215. 7U0U 
293.1 256.7? V.ule ued 134. luu 
$207 jlu.v u.UL> ved g4d, 20 ! 
44d. bid.4 U.Uvi4 u.9> 2U5.4u0 et 
L7Y.0 sino. 4 WeULS eS Lov. uu Nm 
tis. 2 c9Awu v.dl3 v.35 Llu. uo bo 
gael Lid.u u.,uleé u.4 dé, 2u0 HEAN OF oACP LED PLOWS = U.UL2 M3/SEC. I 
4UAN OF SAMAPLED CudC = 240.576 AG/L. 
tue PLOW ve lGif id SAMYLe CONCEAYRATION = 248.059 MG/L. 
Mic suad SAMPLE LuAU LaG 297.2 KG/UAY. dd ACA STRATA PLOW = OLU0 MS/SEC Ok O<l €¢s. 
aie olASeD KATIVU ESPiMaAie = 64.3 KUsuUAY. 
We APP RKUALMATE UY Jdolaced KAYLO CStIMATE = b4.2 KO/VAL. Vie COMREUCKEQ FOR SIAS Of CHS estliare IS -O.1 KG/JAY. 
Wu KAYLO ve Mead SPRATUM ¢ be ro MLAN SAM¢LE FLUnw Is U.25, SASED JW VALUES Ur Q.U0 AND O.O1 N3I/SEC, RESPECTIVELY. 
fied UST MaArev MEAN SrRAtJeh LOAVIAG Lo fue Re ORE 64.2 KLLOGRAMS /DAY e JR = 1 ar 
eWueSE edlletAt'cs Arc dASeD Ud 20 JEGREES Jr Prec. 


(de SUM-Ur -SQUAKES-cRKROK. WITCH ©S Mile AVALOS Po de ESCIMACED VARLAUCE OF Tile POPULATION, 
is Lud4. STL (aG/dat) "2 OR 44.4054 (PUAS/YEAR) “2. 


Mri SU PARRY: JUHH CLARA UR 
tiWo sJeiManyg FOR THe 4 STRATA Is: 
fie ESTIMATCU +WAU VALTLY LOADING IS : L2?9UL L KI DOGRAMS /UAY t 


PHe ciotin 


olAWDARJ 


~GJUARE-ERRJR Of THIS ESTIMATE, WHICH MAY Be JSED 
Fug Mead IS T429dl¥.5¢0 KILOGRAMS SQUARED 


fut eS tleiAtTew fie WATER YEAR Is 


4660392 KILOGRAMS 


THt ESisvrev CRROK CUR THE POTAL {S 9A 9S 37 7TL 33544 
Wiese corilmst Ou B.10  ErFeCRIVG DEGREES Or FREE Oe. 


OR =~ 2725.83 


AS Pla 


» UR 
KL LIG RAMS 


I woRE 


tite 


SJUARE 


4060.4 olePAtC rons. 


SQUARES, 


ie) 


a 


ONS 


SQUARES. 


bo 
> 


- 
avi codelud ty UN TARO, FORO TO - 
Mawr Lyod, ; 
aktlau LAr: CUbLcokd DtAvld ito Tes Rodina wad JURESULCY LON: UNTARLS YoArR: LY83 PARAMETER: SJSP SOLIUs 
vata Pde 1 vile Urresx Phon CUT Urr Lo Levi Cola 
tie WuMsed Or uals Lid rete ot RaATIM = é 
LVAVI NGS CLOW eI PRATI IAs 
no/Jar Lido /UAY M3/sec ecS . 4a /uL TER 
s3suu).) lLd?v2.> 1.310 4u,.3 475.400 
Siu yv5sU).2 dldsdibo.u v.0Ud 2li.¥ Jo 5u.U0U 
s¥s 229.4 As2uduL./ 5. S5UU Ly4.2 l25d. 000 
adbesa.> LI7Jduod.5 4. 3JU hoJ.9 1367. 900 
$d 7044.6 d29390.0 4. lou lad.id luv4. JUU 
ad4¥u29.k 2b )do.2 3. 1lvu LU9. 23 20935. 200 
lid fa4u.d 4lusd2.4 2.ouu dd. 3 $73.060U 
Llé2uol2.u éZ4d9935.5 1, duu os.u M24. 100 
fadaleu Lu asud.d 4.450 4U.b Jaa. duu 
uIDL Uy Lscdn lu. Le old 34.7 doud.4su 
srS 391. 3 tézlidu.y L./uvu uZ.d Ju Sd. LUI 
LubJuy.o Suldua.4 hizdtu (4.6 Lalo. 2Uu 
sILVLI.e biousst.u j.uuu 109.9 Z2U5.000 ! 
dudvvc.o Paacus.d 4.0UJ Lai. t 75). 0U0 — 
e2/do/.u aud llu.u 4.luJ Lad.g edt.uuu id 
LjGSIS. A Suvadd.a J. uu i2s.o 45/.00U in 
iLovey.a Zand /b.4 3. JuW Lilo. 4Uv0.buuU l 
sulad. Lovsus.o ¢. 90d 6d.J4 353, JuuU 
Hesnled t4ibu.o L.>0u ad. k Jid. uuu 
éZ7oaad./ puudo.u Louis s7.0 2Z3deldu dead OF sAArLe PLOWS + 2.877 A3/SEC. 
4000 UF SAMPLES CONC © 1352.39. NS/L. 
Vis Cb welGulved G\Iebo SONCO ARAL ON = 1459.265 4G/L. 
iu Abad oAMP LL bUAD LG ty2733.7 KG/oAY. Pac Acad SPRAPJe code = 2.8) A/S6e Jit 9d69 Ces. 
fic Shjced RAPLO eStasate Josu25.3 KG/DAY. 
Wild AvrPRUAL ATouL sadlasco wal.) costisare = So5004. 1 na fort M46 CIARECLPtL ON FoR SAS Oe Cals E€StiMAcge fe 2038.5 SS/0AY. 
Vit RowtlU oe Midad GPnAfuel cudn FO Mead SAvieb PLOW 1S Oo07. SASGED Dé VAKULES Ic 2.80 Ado 2.88 MI/SELD. ROSPECVIVELY. 
tun eStbebe PES tut ater BOWS bo ied ke WssVoe.b ALLEL LI sSDAY * JR - M3194, 
Ant OASSI Oe Lye JoGkees Ue Son cdi. 


LAVERONMENP ONTARIO, PURONTO 
MARCH 1984. 


PitisusAny: CULEMAN DRALW BASIN: RUNvE A BAY JURISvICi lun: JNTARIO YEAR: 1963 PARAMETER: . SJ3P SOLIDS 
Slkafum 20 Pd UPPER coun Cul Ure IS W.3u0 Cus 
fie Wuelde Ue VAYS IN [eE STRATUM - P 
LuaviNsos rLOws CUACLA PRAT POMS 
KG/UDAY us /uny MI/SEC cS. HS/LITER 
YSSUI.7 2U6l2Z0,7 J. bol 43U.4 1255. 4u0 
vluus.e LISS? .-B U. 592 20.9 ‘ yy. 200 
dond5.u a7u4s.y¥ 0. 46 i4.3 130.800 
15795.4 34d03.1 Uv. 333 11.8 b4y.0du 
pYol.d Lj135.2 J.ddl b7.u 143.200 
4ddd.d Lu7d9.1 0.457 lo.l 124,00 
4550.24 Lou42.y9 U.423 la.y L24. Suu 
9244.9 ISOIL 2 U, 3d9 tj.7 l2o. JuU 
so46.0 dU26.5 u.3uy 13,7 lug. 200 
SLIT. 713.9 Us. 346 E2e2 luo. 300 
Jud9. 7 odly.4 wv. $19 145,3 Li2.ilvvu 
L3uly.u 23735.u u. 333 Lil.o 452.300 
Lssdl1.1L 339id.? ue di l4.o 434.200 
15752.2 3476727 Uu.4do? lo.> 39uU.400 
PSS29. 3 3427}2.6 u, 5944 19. 2 $3u. 400 
L3ljJu.4 29009, 2 Ju. azo Ld.o éd¥. du 
L22yu.0 27127.5 u.dvu LisS 2Uo.uuU 
ddb/.9 ayv72.9 U.4d>0 lowed 224. luv 
TUus3.4 1sv034,.4 Ued2U lia l¥o. 2Uu 
sls?.u ALF 35,2 u, dud Li.2 La/. duu 
JID. 3 d/40.6 u. ITS Lj.2 b22. 200 
SAGULU foudu.o U. 435 £25 F 114. 100 
jhoows VIG. fd ou. 532 it, 3 Llu. 4uu 
£dud.) vide. u.dsly i. 3 dul. YUU 
rsd. 3 sJod.u U.,JUU LU.G 92.uuU0 
dusiod.4 2334ds9.4 U.dvu La.J SUul>.,euu 
béadyu.u 2Jadidd.] v.bo/ 253.2 2193. 200 McAad Ue SAMPLED ¢cLUOWwS = 0.457 MS/SEC, 
ead Ur SdAete@Lew COWC = 477.167 MG/L. 


fie Pow wcl Gd feu SAveLL CONCEATRALION 4 557.USd MG/L. 


{uc MLAN SAMPLE LuAvilg = 21034.5 KG/VDAY. tthe Athd SPRATUM cLOW = U.SL 3/SEC OR 17..8 Ces. 

file olasev RATIO estileiale «= 24505.5 KG/UAL, 

Wide ArPRIALMATE LY JNolasco KATIVU eSrIMAte * 24499.4 KRo/OAY, Pde CoRReCridad FUa DIAS VF Pulls ESTIAALE 1S 189.d KS/DAY. 

wie KRALL Ur MEAd SPRATT e Poos Fo McAN SAMRLE cLoae Ls l.lo, GAStY JA VALUES Ur U.5L Adv 0.44 AY/SEC, RESPECTIVELY. 
Qile GSlEsATEO elcAd SERALIA LOAVIAS 1S Pe RES ORE f4499.49 KE LOIGR VAS JOAY * J = vodo.s 

Miese estletAlcs Ade dascy OA Zo JeukedS Jr raed. 


Fue susie msydaceg-ontRud, wflcd §S tuc adauss fo fue eS ltaArcd vaRlaAdce Je vile POPULArIOd, 
1s LLd2d337) 4.080 (KGsUNY) 2 et bLoo9hIY¥dac J FOU (hUNS/TEVRD 2. 


- 9¢T = 


wiv DRONA 


wAKCd Lvo4d. 


PeLIUVAR 


wo lstaTuel 


4 


sata clon 


sida wlAS 


die APP RIAL Mato Ls 


Vote aca 


tie cowl 


VATARLO, SURAT 


nie 
¥% CULEMAN DIAL BASIM: RuducaAd BAYT JURTSIICP IOs Ul PARTO YSAR: L9BS PARSMrLPerie SUJSv SOLIDS 
3 Silo vreY ER CLUw Cur Jerr IS U.luu CHS 
Pils HUM Ue BAYS La Tde ofRATUM = 24 
LIA LiGos ¢ Luds SOW Sed ERATIONS 
KG/UAY bio /unwy W3/sec Crs ho /LITER 
sol4.e i2j32.6 J. 213 tice. $UD. ludd 
4s2zl.4 Josi. 5 U.213 7,5 234. 500 
Uslled Z3¥ou.4 uid] de é Jou.UUd 
yossed 2iv3s.u us do? Soa 4 442, 1UU 
a2a2. 4 Llové.b U.zZb3 1.3 243,400 
tl7i.o 2u9).U u.154 o.4 33. 5Uu 
o2U.4 ijoy.d v.iéd 4.2 Jo. luv 
dSluo.s uIsG.U u, 2U0 y es 177, jug 
djvye.l 29tdad U.si0l xe? 9S. DUS 
vuje2 351.3 U.134 4.4 a2. luv 
ayd ei £a2t.5 u.t22 4.3 aoeduUd 
Ligs.t Juss, 9 U.lud j.d LYL. duu 
é2z71./ oula.d U.Lei 4.3 2h/. suu 
éiov.l idJ3l./ v.lud $.0 254.000 
lulé.t 4132.0 v.24 10.4 I$. 70 
bsd deed JI22 2D U.zdl 9 73.200 
{556.3 SS9YD. 8 ve 2b) Fe] vy. Luu 
L3uU.0 2ulu.b U. 2a JU 23. dud 
ijvu./ 2670.9 u. 244 div bl. Jud 
luyseu 2414.1 u. 234 da 5 24. luu 
luv. 3 22u7./ U,227 b.U S1.u00 
974.5 dZi5u.d J. 2ly /.7 al.ouJ 
sude/ luy>.2 U.2ll 4.9 4/.huu 
gi/ia idU>.1 J, 2u4 4 du. duu 
vid.o lajl.d Ju. bye o.4 $d. JUU 
/sa.3 Luvd. i uv. lod ued do.U0uu 
Adit. & Tuo.u U.id9 4.6 34.100 toAd Je SkaAePLLO Pudds = J.194 M3/SEC. 
eA Oe oar bed Cone = Li2, e870 MO/L, 
fe cow Wl slvlo saelebe CoCo ae RAPLON = l4i.540 MG/L. 
SAMPou bUAdid = 2307.3 nu/uar. Me clLAd S@HAPUM tide = Ueld MS/SEC OK 6.3 Crs. 
oJ KALTLU est letvte elle. 8d na/vAYe 
vaddfaSto BALKIU corbevie = 2173.0 ns/Uad. Vile COmReCrhON FUR Bias Je fils esrletare 05 - 3.8 KS/OAY, 
Jer MEd otealua ude WO SEAM SAaPLEL rblue is U.92, wASty U4 VALUES Je U.eld Adu u.ld 43/50. RESPECTIVELY, 
MATCO vos ofrttue GOADIWG Lo bile Roe Oke 2175.0 nhudondcissoart , = d]e.o 


Pulse uSsllelacs Ake SASEU Ui Zu 


Quc Selmer HS GUAKeS mod NOR, wtlhid Ts 


TUS tnra/vAY) es 


lo 


oL3code. 


JEGaces Ue 


ran yes 


AVAL PO Pus 


PF Reeve. 


elidvodscosdd (huas 


Eorleuttko vA 


(had. Je 
t=.veh 2. 


PIPULAKLON, 


= Leh 


LNVE RONMENT OULARLO, FURON TO 
MARCH Lyod. 


CRIBUPAKY: COLEMAU oralin BASIN: 


oPrarud 4 


RUWUDEAU BAL 


JURIS OIC lo: UNTARTO 


YEAR: 1983 


Ae NUMMER OF VAYS I ‘tun SLRATUMN = 164 
BLUAD [GS Phun COMCEATRAPTIOUS 

KG/UAY LUS/VAY M3/SEC ers AS/ELTER 
274.5 126d.1 0.032 Lek 207, duu 
535.0 ilvu.d U.UI2 sore | 193.300 
326.4 llol.y O.udal L.4 14d. 0uUU 
133.4 294.5 U.Uu2/ leu 57.200 

49.3 108.4 0,023 Jaw 24.uuU0 
342/).7 T56>.4 0.072 ee | 551.u0U 
25Lo.5 9544.4 U.U9o 3.4 U3, 400 

do. l 123.9 U.IIs2 het 20. 3uU 
J73.U 2147.7 U.dbuU 2.1 1d 7. 700 
LYou.1 4321.9 u.ud4 $.U gu}. dU0 
E3343 303.4 Uu.udd Lid 46.600 

$153 bi.4 u.,udsé bk 13. 3U0 
lu2.4 jou.4 u.uled PP) Zo. LU0 McAN JF SAMPLED FLOWS 


fide McAN SoAMeLE LUAUIdG = 
tau SlASeD KRALTIO ESTIMATE 
tic AP eRUAL AA 


d52.9 KG/VAY, 
661.4 nG/vAY. 
EuY JNdFaAseD RATLU collmare = 


' 


rhe 


wlj.7 KS/OAL. 


eleAw 


Wr SAMPLED code 


fie ¢Lun welbGutbo SAMPLE CONCEATRATIOU 


McAN SrRafui PLOW = U.U4 MISSES UR 


PHE CUMRECrLOW FOR BIAS Jr 


foils cSrilare [os 


PARAMETER: SUS SOLIDS 


= U.Ud9 MI/SEC. 
157.731 Mo/L. 
ad 201.451 MG/L, 


w 


L.2 C&S. 


12.3 KG/JAY. 


Tuc WALL vr Adad ST AATUM PLOW YO MeAW oAcIPLE cbUd [3 U.Jd, bASED Jd VaLUES Je v.04 Add 0.05 A3/SEC, 
fied SSPIMATEU AcAd SreaAldel LovAdleaG [5 Pilere Pure bls. / a LUJSKAMS /UAT nr SRO} 179.6 
FutsSE ssrlMAtTes Ake BASED Ud 12 JEGRECS Ue ef Recs. 


Mle Sue-Ur -SUJAKRES=<CnRUR. willcH bo fic AdALJG vO fils ESLIMVco VARLANCE Je fie rPOeULALOd, 
Is Ql3dva,37 0 (nus UAL) 2 UK yodt). SOLa (ra SYLAR) 2. 


RESPECPIVELY. 


- 8éI 


ARLSurAnR?s CULEMAN UHRA 

fd)e sublMARY FOX Cue 4 OTRATA Ls: 

(ile cStILMATED MtaAd DAluY LUAU IS : 15314.9 Kbuvs 1S /OAY t JN = 282.4 

ide esr ma’ Mead -SuUAnO -EKRUK OF Pils es rlavre, vilCdl HAY 4c vskO AS PilIuGd Li we fie SQUARE OF Pile 

STANUVAKU Oe fale Is T999F D2. SA! KELUGKANS SQUAKEYU. 

MH estltatev LosdldGa Por tue wateR YOAR LS Du IILU KL GIGRAMS, Gat 2S0Y.9 He PREC routs, 

ge LSTAMATEO lua SYJAKE thituw CUR Lis LOVAL bo LUeo7 240 2u20 NRELOGRAAS SJQuARCU, Sh 1U63772.4 AcERIC PONS SQIJARED. 
QUESE CSTAMATES ane BASED ou Ly. do Peeucrive Ueukeds Veo eke duel. 


62T 


eaVIQUNMEUT ONTAKIU, Soeody 
MAWCH Lyod. 
eisulany: HUsbaAK UAL BASIN: RUduEAU LAY JunlSvlerflod: Jdiarklo geoARs 1IK3 PARAMETER: - SJSe SOLIDS 
SYRATUI 1 fic uretR PlLow Cuy Orr Lo lu.vUU Crs 
fH wuMsek UF DAYS IN Vitec STRATUM = ut 
LOAD 1iGs ce LOws CONCEATRAT IOUS 
KG /vaAY LUS/UAY N3/SEC Crs H3/LITEX 
L37Tuo9.g Ju3sdb0.2 U.53a L9.U 2961. 600 
L1L33y¥9. 2 250290.% 0. 440 Li.3 2679, 200 
9300.9 1309uU.1 0.490 17,3 L4u1.200 
244 a0./7 5397929 PCE bat J A ie | 731.600 
13u35.5 345lv./ U. 357 12.6 507. 300 MEAN Or SAMPLED FLOWS = 0.450 M3/SEC. 
MeAd OF SAMPLED CONC = 1660.180 MG/L. 
THE Fu0W wWelGuflEO SAMPLE CUNCEMPRATION = 1d 01. 882 MG/L. 
Ie MEAN GAMPLE LUAVING = TUUY4. 2 KG/SDAY. ri MEAN STRATUM FLOW = U.36 M3/SLEC OK [2.6 Grs. 
Tile JSIAStO RATIV ESTIMATE @ 55540.3 KG/DAY. 
idk LY UNUTASED RATIUO eSrimMaATE 56577.2 KG/OAY. PoE CORRECPION PUR BTAS OF PLS CSLIMATE Is lu3ju.% KG/DAY. 
Wt PATIO Us nfan SPkntuM ¢LOw 'O MLAN SAMeLe PLOw [5 u.79, JASED UN VALUES Ur U.36 AND 0.45 M3/SEC, RESPECTIVELY. 
tH SoTtetATSD sead srraAfua LUavide 3s MHeRerore 50377.2 nhl LOGRAMS /VAY + OR = 15536.9 
VHSSE ESPIMSATES Ake UASEU Ol 4 JEGREES Ur FREEUOM, 


Mle SUM-UP-SYJARES-eKRUR, WHICH 13 THE ANALOG ru [ilu ESfEHATED VARTAdeE OF Tile POPULATION, 
Bs) LeueyL764l.uu0 {KG/VAY) “2 OR JOUTILO2Z9I. JoIV (LONS/YLAR) 2. 


Of£T 


cuVTRINHENT Oar Anto, TOR UNLO 
MARCH Lub4, 


VKISUTARY: HUGS ARD ORAIM 


ofaarvl 2 fie Uren elbow Cul ore Lo 
Tic WUiisek UP DAYS Id Pde 


LuADINGS 


KG/uArt Les /DAY 


pids.e Lgd25, 2 
ZLi2.7 4795.5 
2228.3 4904.4 
2266.0 2045.9 
2023.) 4406.6 
Lind. 4 soo. b 
L37Z.5 su29.4 
bals.5 2462.1 
1280.0 2dg2o.1 
pl2za./ LIsLi.2 


tne MEAN oAMYLE LUADIaG = 2777.9 
Mic BEASED RAT ES@LaAtTSC = 2695. 


tae AYPRUALMATELY Jad TAGE RATIO Lest 
ide RALTO JP auad Sera tdM PLO vo Mead SAMPLE 


Pius CSYLAATEO sina ofniftde buAtds 1 


giluge GSTIUASVeS AMC Gaobd Ud JY Itstoes vt 


Ythe wel re = Sygate Nh 


1s SHELL IL 992 (s/t) 2 YK 


CASIN: 


RUNUEAU 


3.U00 C's 


~YRATUM = 2 


PLOWS 
W3/SEC 


U.241 
UO. lud 
U. 204 
YU. 201 
UesVL 
W.1/uU 
uU.144 
U.144 
U.125 
YU. 133 


RG/OAL, 
d KG /JAY. 
[Male = 


»o PleRBe ORE 


dyad2l.ounl 


2713.4 
rLow Los 


am (oon ore esa a 


uv eee ann kh & 


BAY 


C 
4 
v 


ce © Oe ee 
deere Cre RK NEU 


JURISYICrION: UN LTARLO YEA: 1903 PARAIETE R= ' SUSe SOLIDS 


COW CEA TRATIONS 
4G /ul fei 


403. 600 
233. 700 
128.200 
L31.6uU 
Lilo. 500 
Livy. 4uu 
LluU.vuY 
39. 4u0 
1lu. 900 
jd J. YU SUA Ob SAMPLE PLOWS = J.1l6y AZ/seC, 
MSA} Je SAMPLED COWS = 103.920 MS/L, 
(le rLOW wel Glfod GAteLe COdCed TRATION 190.190 G/L. 


fide MCAT SPRvPual cLOd = OL16 MI4SES Det 5.3 Crs. 


KS/UAY. Pils CoRRECP LOW Fuad STAG ve Pills ESsrlMAre 15 14.5 KS/OAY. 
Uosd. SAGE JA VALUES JF U.lo AND vel? ‘(/SES, RESPECPIVELY, 
fh SL 4 wl udurRAds fount ¢ da = oUIwe 


wii) Po CV Adtvndd £2 tiled BScleaned VakiAdon Oe THE Poe duArbod, 


(Psa /foriny 2. 


TeT - 


Liivinlnoled sl 
MARCH Ladd. 


CelovlraAky@: 


VATAXLO, 


PURO 


dJUspAPD URAL Basld: KIKVUEAS 


BruaTua 3 vite Uerer Fouw cur Ore Ts L000 wes 
Pade wWudveR Or OAYS TN Tilt SvHATUS = 17 
LUAY Lalas PuUdS 
KG/vAY Lis /IAY MW 3/aue < 
Luo.u dlu.o u.Uu27 
luul.y geile 3 O.,U74 
S3Y.u fideo U.N4d0 
Zus 3.6 4ou5.0 U.u74 
212 do/.J v.U24 
‘Yate ule eAdeoo LUAUldo = fod.u ws/nY. 
fat S0ASED HATIUO boriMaAtn - vd. 5s KG/UAY, 
tHE APP MUALMAPELY UeolALnu vWATIVO eStlaare 7id..2 
Vile WaATIO Ur Brag STATUE Pou Po Mead sAReLE e LOW bo 


Hie borlelaArep 


fulese BSPLrlA TES 


(ilo 


te 
io 


awe'= 


Us 


vitheha 


Ars 


UIUARES “RAHRUK, 
§$u) 74. 949 


et fa LWAVING [5 Tae keeoRe 


dasbo Ol 4 DeEGHernsS ur 
wh ou 
QkG IAT) 2 


lo 
Pea 


Pils AWALUG fO Pile 


$0093. 5105 


Agr 


PARAMETER: . SJSse 


JUKR(SDECT ION: QNLARLO YEAR: 1903 
Cod ora feAT LOds 
Po MG/LIVER 
L. 3 a7, 600 
4,0 157. 500 
1.4 lu5.uuuU 
2.0 sly. dU0 
peaitt 45. 00D Hoad Ur SAMPLE PLOUS 
MwA Je SAMPLED COUC 
ib Coda wth Gdtcd sadvbe CONCEAL RATION 
rile MuAd SYRATOA tuk U.U9 Ad/SEC OR 
KG/UAY, Pile CORRECTION ¢Uk BIAS OF Tills ESLIMATE [5 
U.9¥2, BASED UW VabudesS JF v.95 AND 0.06 
Jid.2 KRULUGRAMS /DAY YOR = 260.1 


PFREBEODJLT. 


ESCIMATED VARTANCE 
(MONS “¥EAR) 2. 


Je Pde POPULATION, 


. U.050 
= 137.030 
- 157. u31 


MI/SEC. 
G/L, 


MG/L. 


22.9 KG/SOAY. 
M3/SEC, RESPECTIVELY, 


— col 


LWV I RONEN Osianlu, rOnudTUO 
AAKCH Lyd4. 


PRiSU VARY: Wadrbened Jater liv UAS it: RUHUEAU BAL JURI SIV ION: UN AKO TEAR: £VBS suSr SJULIOS 
ethéArue 4d ~ 
filo wtUeseR ue oAtS Ld rdf Sixaldm = v2 
LUAVINGS ef LOWwS COUNCEA PRA PTOUS 
Kof/Jine Lbs sual M3/SEC ers Wo /LI cee 
Oe, b.2 u.uua Usd , lu. LOU 
bu.d 133.4 U.U2d L.u 24.700 
lug.3 23955 0.ULU v.4 123. 2UU 
136.7 SULL& 0.013 U.> 121.500 
Wk <UL.Y U.ULS J.93 BL. 300 SAMPLED FLOWS = O.,uld MI/SEC. 
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SEASONAL LOADINGS 


Seasonal loadings were calculated by the stratum 
method where the streamflow was broken down into ranges. 
The average concentration of suspended solids were then 
calculated for each stratum and the number of days the flow 
was in that range. From this, an average daily loading can 
be calculated for each station. This procedure removes the 
bias of the high sample concentrations and the results are 
actually weighted to flow. Using this procedure, the 
following calculations were done. 


Drain Avg. Daily Load Size of Drainage Area 
John Clarke 12,790 kg/day 922 acres 


12.8 tonne/day 


Hubbard 2,165 kg/day 723 acres 
2.2 tonne/day 


Coleman 15,314.9. kg/day 2745 acres 
15.3 tonne/day 


TOTAL 30,300.9 kg/day 4390 acres 
30.3 tonne/day 


Average Measured Load - 0.0069 tonne/acre/day 
Total acreage of cropland in Rondeau Bay - 27,050 acres 


Estimated average daily load to Rondeau Bay - 186.6 
tonne/day 


Assume 90 days of no runoff in winter (ground frozen) 


Estimated annual load to Rondeau Bay - 51,300 tonne 


~ Lea 


This can be considered a conservative estimate 
because sampling did not include all of the spring runoff in 
1983. Also, the 90 days of no runoff or frozen ground is 


probably high for this area. 


The Rondeau Bay Watershed Master Erosion Control 
Plan estimated a gross sediment yield of approximately 
41,000 tonnes per year. This is only 20 percent lower than 
the estimate using measured values. However, our value 
rests on the assumption that the average of the measured 
loads at our 3 tributary monitoring stations is 


representative of the whole basin. 
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LOADING STORM OF SEPTEMBER 16-17, 1983 


The storm of September 16 dropped approximately 
3.5 cm of rain. The loadings for this storm were calculated 
by weighting the measured concentrations of suspended solids 
to measured flow over the 24 hour event. A graph to suspend- 
ed solids and discharge versus time is shown for the three 
monitoring stations. Using a standard weighting procedure, 
the following loads were calculated: 


Tonnes of Suspended Drainage Area Loading 
Drain Solids Delivered Acres Tonnes/Acre 
Coleman bey ee 2745 0.050 
John Clarke 146.4 922 0. LSS 
Hubbard 20.1 Vas 0.028 


Average loading - 0.079 tonnes/acre 
Total area of cropped land in Rondeau Watershed - 27,050 acres 


Total load delivered to Rondeau Bay during storm 2,137 tonne 


= this is equivalent to a 214 10 yeard dump truck loads 
during this one day 


= a storm of this magnitude occurred approximately once a 
month during the summer of 1983 


SUSPENDED SOLIDS Concentration mg./titer 
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SUSPENDED SOLIDS AND DISCHARGE VS. TIME 
for Sept. 16-17,1983 at HUBBARD DRAIN 
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SUSPENDED SOLIDS Concentration mg./liter 
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SUSPENDED SOLIDS AND DISCHARGE VS. TIME 
for Sept. 16-17,1983 at COLEMAN DRAIN 
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SUSPENDED SOLIDS AND DISCHARGE VS. TIME 
for Sept. 16-17,1983 at JOHN CLARK DRAIN 
ze a 


99S/S4@I0W JIQND 3DyVHOSIC 


a a 


B,—— 


SEPTEMBER 16 SEPTEMBER 17 


Pesticide Residue Analysis 
Tributary Streams to Rondeau Bay 
Water Analysis May 19/83 


Content in water samples as rec'd (ug/L) f 


Lab No, Sample Description Alachlor Metolachlor _ Atrazine D-atrazine Simazine __Metribuzin Cyanazine Dicamca 2,4-D 
4686 Water - John Clark drain 5.2 TR (LO.1) 1.8 0.6 ND (LO.1) ND 0.7 ND ND 
4687 Water - Indian Creek 5.6 LS 3.2 0.7 ND ND 4.3 ND ND 
4688 Water - Coleman 7.5 2,0 2.5 0.7 Ee | ND 0.2 2307 ND 


Water Analysis July 8/83 


Content in water samples as rec'd (ug/L) 


Lab No, Sample Description Alachlor Metolachlor Dicamba _ Dichlorpro; 2,4-D Atrazine D-atrazine Metribuzin Cyanazine 

6107 John Clark Drain 99.3 231 0.7 2.8 LZ 14,2 355 4,7 15.2 

6108 ‘Indian Creek 37 «1 35.6 6.8 253 19 39.5 2.7 21.3 * 9,5 y 
6109 Coleman Drain 44.5 18.2 6.8 1.6 1.2 75.8 745 he Ja 4.7 ~ 
6110 Willow Creek 122 10.5 19.6 0.8 0.5 9.1 TR (LO.1) 35.6 0.8 a 
6111 Flat Creek 65.3 13.0 ae 1,1 0.9 1.3 1.7 29.7 2.2 ! 
6112 McArthur Drain 71.6 ND (LO. 2) ND 1.2 1.9 9,2 2.0 21.3 6.0 


Water Analysis Sept 16/83 


____ Content in water samples as rec'd (ug/L) ; 


Lab No. Sample Description Phenoxys . ' Dicamba Triazines Alachlor Metol- 
MCPP MCPA Dichlorprop 2,4-D Others Atrazine D-atraz. Cyanaz. Other aclor 
9685 John Clark drain ND (LO.1) ND ND ND ND ND 4.7 lel ND ND ND ND 
9686 Georgia Creek ND ND ND ND ND ND 1,3 0.5 ND ND ND ND 
9687 Indian Creek ND ND ND ND ND ND 2.9 0.9 ND ND ND ND 
9688 Flat Creek ND ND ND ND ND ND 1.8 0.4 ND ND ND ND 
9689 Indian Creek ND ND ND ND ND ND 0.7 0.2 ND ND ND ND 
9690 Coleman Drain ND ND ND ND ND ND 4.3 0.7 ND ND ND ND 
9691 Mill Creek ND ND ND ND ND ND 0.9 0.2 ND ND ND ND 


NOTE - Water samples taken by random grab from water surface. 
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